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(57) ABSTRACT

In the field of mobile computing, a user of a mobile device
takes a picture of a nearby landmark or building or street and
transmuits that picture via his device’s wireless link to a remote
server. The server has the capability of identitying the loca-
tion from the photo by matching 1t against publicly available
online collections of 1mages, such as Flickr. The server
executes a location identification algorithm to match the
received photo to those in the collection to determine the
actual location of the photo. Typically the images 1n the
collections have metadata, such as textual tags. Upon 1denti-
tying the most likely location of the receirved photo from the
user, the server transmits back to the user’s mobile computing
device an indication of the location, such as a textual location
description from the tag, a map or directions to a particular
location. This 1s especially useful in a city or dense urban
environment and where the mobile computing device does
not have GPS capability or 1ts GPS 1s mnoperative.

12 Claims, 4 Drawing Sheets
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COMPUTER BASED LOCATION
IDENTIFICATION USING IMAGES

FIELD OF THE INVENTION

This disclosure relates generally to online (e.g., Internet or
similar) computer services, and more particularly to location-
based online services.

BACKGROUND

In the Internet or “online” field, there are a number of
location-based (geolocation) online services. These services
relate to geographical location. For instance there 1s the well
known Yahoo! map service, which provides via the Internet
maps and route finding directions. This service includes
online photos, which are typically aerial photos supplied by
Yahoo!. There 1s also the well known Google Street view
photos service, which 1s similarly geographically based. Most
of these require the user to select a particular location or
locations and then he 1s able to download map or pictorial or
other information about the location. For instance the user
enters as text into his intertace (browser) a particular city or
street address and obtains back information as to, for
instance, local restaurants, hotels, etc. on one’s computer or
computing device.

However the present disclosure 1s directed to a different
location related problem which 1s that of a user not sure of his
exact location needing to determine where he 1s using a por-
table computing device such as a mobile (cellular) telephone,
Smart phone, personal digital assistant, portable computer or
similar mobile computing device. Currently this can be done
if the user’s portable computing device 1s equipped with a
GPS (global positioning satellite) system. However GPS has
drawbacks. For instance GPS does not function indoors since
the radio transmissions to and from the satellites do not pen-
ctrate buildings. GPS also does not work well 1n densely
built-up urban areas since buildings block the satellite sig-
nals. Also typically GPS requires extra complexity in the
mobile computing device. In many cases there 1s also a
monthly charge for GPS services. There are other mobile
telephone or wireless location-based devices. However typi-
cally their coverage i1s very limited, for instance, only to
certain cities.

Hence there 1s a need for better and simpler and more
sophisticated location detection and indication technology 1n
the mobile computing field.

SUMMARY

The present disclosure 1s directed to a system for providing,
location information to a user of a mobile computing device.
Typically this 1s for a mobile computing device that does not
have GPS service or perhaps the user 1s indoors or 1n another
location where his GPS service 1s not available. It 1s under-
stood that mobile computing device, as 1s conventional,
includes a wireless connection such as a cellular telephone
and/or Internet connection feature and also includes a camera
with the capability to take still images (photos) or videos. Of
course almost all cellular telephones and Smart phones and
PDAs now include such camera capability. Also of course
they already possess the capability to transmit such 1images to
other computing devices.

The present inventor has recognized that this simple pic-
ture-taking capability, which 1s widely present and does not
require GPS services, can be used to determine the location of
the mobile computing device. The technical problem
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addressed here 1s to determine one’s location using a simple
mobile computing device equipped only with a camera and a
wireless link, such as cellular telephone or wireless Internet
or other, merely by transmitting 1images to a locating service
service without reliance 1 any other technical location detec-
tion features 1n the mobile computing device.

Hence 1n accordance with the invention, the camera on the
mobile computing device 1s used for imaging the user’s loca-
tion. Typically this 1s most useful in an urban or other setting
where there are relevant landmarks, such as major buildings,
statutes, well known stores or other readily identifiable fea-
tures 1n the immediate neighborhood. This 1s believed to be
especially useful in the case where the user knows his
approximate location, but not his exact location. For instance
this would occur inside a very large building or 1n an urban
neighborhood where the user 1s not familiar with the street
patterns.

The present mventor also has recognized that there are
already publicly available online collection (databases) of
images, such as photos of various locations, which are gen-
erally provided with what 1s referred to 1n the field as “tags™
or textual identification information. An example of this 1s the
Flickr™ web service. Flickr 1s an online collection of photos
posted by various users and which 1s publicly available and
searchable via the Internet (web), including searching 1t by
the tags or locations. This represents a form of user generated
content, which 1s now available and widely used.

Another example 1s the well known online Google Street
view photos collection. Google has recorded 1mages of most
urban areas 1n the United States by means of video cameras
and posted these on a searchable website. Each image has
associated with 1t some sort of textual 1dentification of the
location, for 1instance a street address.

Hence 1n accordance with the invention the user who 1s not
sure of his exact location, using his mobile computing device,
captures an 1image (takes a picture either still or video) of his
surroundings. He then transmits the image to a remote com-
puter web server dedicated to location detection. Details of
the server are described below. This 1s a server of a type not
heretolore available and represents most of the internal func-
tionality of the present system. Given the image, which 1s
transmitted by a wireless link, including cellular telephone
and/or the Internet or other, to the server, the server then
searches relevant online databases (collections) of 1mages.

The search may be limited 1f the user may also 1ndicates
textually his approximate location, such as near the Empire
State Building in New York City. This added information of
course¢ makes the searching much easier. Then using the
image (and optionally) the transmitted information, the server
searches various databases as described above, such as the
Google street level maps, Flickr, other commercially pro-
vided databases and/or other user generated content data-
bases. (Flickr 1s an example of user generated content.) Then
alter making a match (or at least a correlation, a partial match)
between the transmitted image and an 1mage stored in one of
the search databases, the server transmits back to the user
textual and/or graphic and/or audio information as to his exact
location. (*“Match” here thus includes a partial match.) The
graphical information may include for instance a map show-
ing the determined location.

At the user mobile computing device there 1s minimal need
for any dedicated software to support this process. Typically
a conventional web browser or equivalent graphical user
interface browser which links the client device to the host
server may be adequate. In other cases there 1s a dedicated
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client software application (program) resident 1n the mobile
computing device, but this application 1s relatively simple as
set forth below.

Hence 1n accordance with the invention, there are the user
“client” mobile device, the “host” server, the communica-
tions link between them, and the method of operating the
device and the server. There 1s also particular software (an
“engine”) typically located at the server (or servers) which
carries out the actual database searching and matching. The
databases may be on the same or other servers. The reference
here to “database” 1s not literal, but includes for instance
collections of photographs and other images as described
above. While typically these are implemented with still pho-
tos, 1t 1s understood that the engine may also be used to match
up video, that 1s full motion video. For instance a user’s video
clip of several seconds could be transmitted to the engine and
matched to video clips or individual 1images (where a single
video frame 1s of course the same as a still photo) stored in
various online databases. Hence the matching here can gen-
erally be between photos and video.

The information transmitted by the server back to the user
as to his location may include for instance textual information
such as a street address, latitude and longitude, directions to a
particular nearby landmarks and/or streets and/or addresses,
list of nearby shops, businesses, restaurants, or other location
related information 1n textual form. It also may include a map
showing the user’s location as determined by the server. Note
that the reference to the “tags™ here as associated with par-
ticular 1images 1s also referred to in the field as “metadata™.
This type of metadata includes information associated with
an 1mage, for instance a title of the image, description text, a
URL (web universal resource locator), an author, or other
information. Also given the nature of searching as described
here, 1n certain embodiments instead of the server merely
transmitting a single location back to the user, he may be
provided a list of several locations with a ranking of probabil-
ity 1f the system for instance cannot determine with any
particular degree of certainty exactly where he 1s.

In other embodiments, the user device may provide to the
server technical information giving 1ts approximate location.
For instance 1f he 1s using a cellular telephone link to the
server, the location of the cell he 1s accessing would give an
indication of his approximate location. The same would be
the case 1t he 1s using a particular wireless Internet connection
where the physical location of his Internet node would give an
approximation of his location. In certain embodiments, the
server uses this technical information to further refine the
user’s location. However 1n many cases the user would
merely indicate his approximate location by entering it
together with his image as a tag associated with the image for
instance Empire State Building, New York City. In most cases
this would give more accurate location information than
would the technical type information such as a wireless node
or cellular telephone location.

Note that online 1mage collections such as Flickr include
large databases of photos about famous landmarks and tourist
related spots each photo having a tag (metadata). This meta-
data serves as aresource to be used here. Moreover, additional
photos or videos of streets and neighborhoods with tags may
be taken by the service provider and/or users and provided in
yet another for instance dedicated or non-public database. By
use ol the 1mage or 1images recerved from the user mobile
computing device, the server engine applies correlation algo-
rithms to obtain a match between the user’s image and the
database 1magery and combines that with search results by
using any textual tags entered by the user to 1dentity a location
and provide directions to a required destination.
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Depending on the processing power available and commu-
nication facilities at the server, correlation algorithms on their
own working on only images may take too long to identify a
particular location. However use of textual tags such as meta-
data in certain embodiments narrows the search and enables
identification of the location of the photo more quickly.

BRIEF DESCRIPTION OF THE DRAWINGS

The present application can be best understood by refer-
ence to the following description taken 1n conjunction with
the accompanying drawing figures, in which like parts may be
referred to by like numerals:

FIG. 1 shows operation of the present system in a block
diagram.

FIGS. 2A, 2B show exemplary user interfaces for the
present system.

FIG. 3 shows a set of images available on the Flickr®
website.

FIG. 4 illustrates a typical computing system that may be
employed to implement processing functionality in embodi-
ments of the invention.

DETAILED DESCRIPTION

As explained above 1n accordance with the invention, a
mobile computing device equipped with a camera 1s used for
identifving the location of and/or obtaining directions for a
user of the device. Specifically consider the case where a
tourist (user) 1s visiting a city and 1s 1n the approximate
neighborhood of a particular landmark or other identifiable
location, but 1s lost. He 1s likely to be near the landmark, but
not know his exact location relative to the landmark. This
would especially occur in an urban area, but 1t 1s not so
limited. One possible solution 1s to equip the mobile device
with a set of photos for all streets in the areas and provide
processing power in the mobile device which compares pho-
tos of all the streets 1n the area with a photo which the user
takes of his immediate surroundings. However this would
require very substantial storage (memory) in the mobile
device and considerable processing power. Hence this 1s not
currently practical. But in accordance with the invention,
even current mobile computing devices can achieve this capa-
bility using an Internet or other wireless link connection to a
remote server which includes the processing capability and
access to the relevant databases or collections of photos.
Typically each such photo has an associated textual tag or
metadata. Such databases or collections of photos are pub-
licly available including for instance as described above, the
Google Street view photos and user generated photo collec-
tions such as Flickr.

For instance Flickr stores many photos of famous (and
other) landmarks and tourist spots, including tags indicating
the landmark, for instance, Empire State Building, New York
City. This 1s a valuable public web resource which can be
searched (both the photos and tags) by a server. Therefore the
tourist using his mobile computing device takes a photo from
street level and enters 1nto his device relevant landmark infor-
mation, such as Empire State Building, New York City, as
associated text. He then transmits this photo and text to the
central server by means of email or an Internet protocol
transmission, such as HI'TP, or other communications capa-
bility available 1n his mobile computing device.

The server then searches various collections for an exact or
close approximation of the photo taken by the user amongst
the photos 1n the various collections to obtain a match there
between or an approximate match there between, for instance



US 8,483,715 B2

S

by applving correlation algorithms. The search includes any
textual tags entered by the user to identily the location. It 1s
understood that typically the collections of photos being
searched also have a textual tag (metadata) appended to each
photo. Given adequate processing power, the correlation
algorithm executed by the server on 1ts own on the 1mages
themselves may be able to 1dentily a location even without
use of the tags. However typically the use of tags will sub-
stantially narrow the search and provide a better 1dentifica-
tion.

For the user the system 1s very simple. He conventionally
takes a photo of his immediate surroundings using his mobile
computing device’s camera. He connects his mobile comput-
ing device to the Internet or other wireless link. He uploads or
emails the photo to the server. He recetves back a webpage or
email or text message indicating his determined location 1n
the form of text and/or a map or other indication. This as
indicated above may include other information besides his
location, such as directions to a particular landmark or infor-
mation about nearby shops, restaurants, etc. Such provision
of business related information also allows advertising by the
cited businesses and hence a revenue source to the operator of
the service. In terms of other revenue sources for instance
there may be a user charge for use of this overall service
(elther one time or monthly or both), but typically for such
services most revenue 1s generated by online advertising by
relevant businesses or other organizations.

In the field of image recognition there 1s substantial known
technology 1n what 1s referred to as “region of interest detec-
tion”. This 1s a part of 1image detection processing. See for
instance the following descriptions of methods to correlate
images with other images in order to determine locations, see
for instance: “Content-Based Image Retrieval Based on ROI
Detection and Relevance Feedback™ by (Qiang Zhou et al, 1n
“Multimedia Tools and Applications”, vol. 27, number 2,
November 2003, published by Springer, and “an Objection-
able Image Detection System Based on Region™ by Chi Yon
Jeong et al, 1n “Image Processing, 2006 IEEE International
Conference on Image Processing”, published by IEEE, 2006.
This technology includes image matching by color and shape,
which 1s a well known area of 1image detection and recogni-
tion, see for instance:” Color and Shape Index for Region-
Based Image Retrieval” by B. . Prasad et al, Springer-Verlag
2001 and “Region-Based Shape Matching for Automatic
Image Annotation and Query-by-Example” by El1 Saber et al,
on “Journal of Visual Communication and Image Represen-
tation” vol. 8, no. 1, March 1997.

As described above the metadata or tags of the images
include for instance a title of an 1mage, a description, tags
which are other text, universal resource locator, an author and
other well known metadata-type information, all of which can
be used 1n conjunction with conventional image matching
here. Note that the image matching here need not result in
only a single result, but may provide several results in which
case perhaps only the top result 1s provided back to the user or
he may get a ranking of several reported results, depending on
the degree of correlation (matching) achieved.

The term “database” here includes other organized collec-
tions of mformation which may not be a standard database.
Also the term “image” here refers to still photos and videos.

FIG. 1 shows operation of a system in accordance with the
present mnvention. User mobile computing device 12 1s mostly
conventional including as subsystems a camera (still and/or
video) 14, a processor 16, image storage 20 and a wireless
port 24. Other conventional hardware and software elements
such as a display screen, memory for software, telephone
features, and Internet support, are not shown as being con-
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ventional. In this case, the camera of user mobile device 12
operated by a person (“‘user’”) takes a picture of a landmark 30
here depicted as a building, but which could be a street scene,
monument, etc. Obviously this landmark 1s part of the envi-
ronment and not part of the inventive system. The user mobile
device 12 then under control of the user conventionally trans-
mits the captured image of landmark 30 (which has been put
into 1mage storage 20 by processor 16) to an external desti-
nation using 1ts wireless port 24. This port may be a cellular
telephone connection, wireless Internet connection or other.
Here this connection 1s depicted as being HI'TP (Internet
protocol) and/or an email transmission. It also may be a
cellular telephone connection for transmitting a picture. This
image 1s then transmitted via the wireless link 34, which 1s the
Internet, cellular telephone or other network and 1s wholly
conventional, to a host location recognition server (engine)
40. It 1s understood that wireless link 34 may include wired
portions and 1s not necessarily wholly wireless. Typically the
portion between the user mobile device and the nearest fixed
site or node 1s wireless.

Server 40 1s a conventional computer server platiorm,
including associated storage for data and server software 42,
but executing a match and search capability as described
heremn. This server platform executes server software in
accordance with the invention which performs the image
recognition (searching and matching) as described above.
This 1mage recognition process 1s applied against one or
several exterior databases (collections of information, not
necessarily traditional databases) each typically having text
tags 1dentifying the images. These are shown here as being for
instance the Flickr website 50, the Google street level photos
website 52, other commercial type websites operated by com-
mercial entities such as Google or Yahoo! 56, and other user
generated content websites 60. Access to these various data-
bases by the server 40 1s via also the Internet 62. Of course this
may be a wired or wireless connection.

Upon making a match (partial or full) between the recerved
image from the user mobile device 12 and an image or images
found 1n the various databases 50, 52, 56 and 60, the server 40
transmits the relevant location information (tags and/or other
data associated with the found image or modifications
thereol) via the wireless link back to the user mobile device.
Typically this transmission 1s via the same type of protocol as
the original transmission from the wireless device. This trans-
mission may also be in the form of a text message or a
telephone call. In any case this information upon receipt at the
wireless port 24 1s then provided to the user typically dis-
played on the screen of the user mobile device (not shown) or
perhaps enunciated via a telephone call. I1 there 1s a provided
screen display, this may include a map showing the deter-
mined location as well as the other types of location informa-
tion referred to above.

The actual matching process carried out by the server 40, as
described above, includes the steps of matching the photos
received to 1mages on the various databases typically by
scanning the databases first using any tags (metadata) and
then by actually matching (correlating) the 1images as dis-
cussed above. After this image detection 1s performed, the
metadata of the matched 1mages 1s extracted, which 1s typi-
cally title, description, a tag, a URL, an author, or other
information. Appended to this by the engine may be some
additional location related information, including {for
instance advertising for nearby businesses, and then this
extracted metadata together with the appended information 1s
transmitted to the user. As pointed out above, the matching
process may include a correlation matching and a ranking.
The location information may include 1n various embodi-
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ments, a street address, a map depicting a location, directions
to for mstance a landmark or major building or street inter-
section, latitude and longitude, a street name, list of nearby
businesses stores, restaurants, etc., or other location related
information.

FIGS. 2A and 2B depict examples of screen displays (inter-
faces) on the user mobile device 12 as provided by a software
application (computer program) conventionally resident 1n
the mobile computing device. As shown this 1s a Nokia brand
Smart phone, including a conventional display 50, however
this 1s merely representative ol a mobile computing device. In
FIG. 2A, device 12 1s connected via an Internet type connec-
tion with the remote server 40 of F1G. 1. The user then sees on
his screen the user interface, in this case indicating as being,
the “Yahoo! location service”. By conventionally manipulat-
ing the displayed on screen user controls, the user clicks on
the “detect” button on this screen. This puts his user mobile
device into the camera mode, which of course 1s conventional.
In the camera mode (FIG. 2B), the user conventionally takes
a photo by clicking the “OK” box shown 1n FIG. 2B. In this
case, he 1s taking a picture of the Statue of Liberty. Of course
taking pictures using such a device is routine. In this case, the
picture 1s taken using this particular user interface, although
this 1s 1llustrative and not limiting. It 1s understood this par-
ticular user interface 1s shown as an example. In this case,
after the user clicks “OK”, the mobile device automatically
transmits the captured photo to the Yahoo! location server 40
of FIG. 1. In this case the dedicated FI1G. 2A, 2B interface has
been simplified for ease of use so that the user need not
perform any other operations for transmitting the photo or
connecting to server 40. In this case the user 1s not transmit-
ting any metadata as to his approximate location, such as the
text “Statue of Liberty”. All he transmits in this particular
example 1s the image 1tself.

In the absence of the dedicated software application, the
user can instead 1n another embodiment conventionally take
the picture using the conventional control features of his
mobile computing device, then enter his browser, browse to
the location service website, select the picture file, and upload
it to the website.

As described above, then at the server 40 the server per-
forms 1ts 1image searching and matching process (algorithm)
and matches the captured photo with photos found 1in the
various databases and then extracts the metadata from the
matched photo(s), analyses the location keywords, which are
the metadata of the matched photos, and then determines the
most likely location. After this, as described above the server
40 transmits the resulting location information back to the
user. (This step 1s not shown in FIG. 2A, 2B). The transmitted
information may be a text description of location, a map,
related photos, or as described above other location informa-
tion referred to 1n the field as geo-location information, such
as shops, restaurants, efc.

FIG. 3 shows, merely for purposes of illustration, a set of
photos from the Flickr collection 54. In this case, this 1s a set
of various photos as indicated provided from various authors
as 1indicated by “From” below some 1images. In this case, the
user’s picture 38 shown on the left which 1s the Statue of
Liberty 1s the one which 1s to be matched to those 1n the
database 50. As can be seen, none of the displayed pictures
actually provide a match 1n this case. In that case, the search
would continue searching other photos or other collections to
try to {ind a better match to image 58.

Note that typically 1n these collections not only are there
images, but each image includes metadata. In this case 1n
collection 54, the only indicated metadata 1s the author’s
name. However the metadata may well include a title of the
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picture, tags, and descriptive material. This textual type data
can also be used 1n the match as described above for instance
for location keywords. The best match of the location key-
words would be an 1ndication of the correct location of the
user provided photo.

In other words, 1n one embodiment the matching goes
through the steps of first capturing the user image, doing the
image search, finding many similar images, matching images
and sorting through the associated metadata, ranking the key-
words, and then providing a most likely location keyword.

As pointed out above 1n certain embodiments, the user may
transmit several photos of one location to provide a more
likely or better match of the images. This requires a modifi-
cation to the matching algorithm, which would be routine.

Any relevant software at the user mobile device may be
merely a conventional web browser or graphical user inter-
face browser. In other words, there need not by any dedicated
user side software (client). In the depicted embodiment of
FIGS. 2A and 2B, a Java or Smart phone software application
in the user computing device provides the displayed interface
and controls and also may provide a third interface (not
shown) for displaying the identification of the location.

Coding the required computer software (1n, e.g., the C or
C++ computer languages) for the user mobile device (1t such
software 1s needed at all) and for the location recognition
server 40 would be routine 1n light of this disclosure. The
above description 1s presented to enable a person of ordinary
skill in the art to make and use the invention, and 1s provided
in the context of particular applications and their require-
ments. Various modifications to the embodiments will be
readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodi-
ments and applications without departing from the spirit and
scope of the mvention. Moreover, in the following descrip-
tion, numerous details are set forth for the purpose of expla-
nation. However, one of ordinary skill in the art will realize
that the invention might be practiced without the use of these
specific details. In other instances, well-known structures and
devices are shown above 1 block diagram form 1n order not
to obscure the description of the mvention with unnecessary
detail. Thus, the present invention 1s not intended to be limited
to the embodiments shown, but 1s to be accorded the widest
scope consistent with the principles and features disclosed
herein.

While the invention has been described 1n terms of particu-
lar embodiments and illustrative figures, those of ordinary
skill in the art will recognize that the invention 1s not limited
to the embodiments or figures described. Those skilled in the
art will recognize that the operations of the various embodi-
ments may be implemented using hardware, soitware, firm-
ware, or combinations thereof, as appropriate. For example,
some processes can be carried out using processors or other
digital circuitry under the control of software, firmware, or
hard-wired logic. (The term “logic” herein refers to fixed
hardware, programmable logic and/or an appropriate combi-
nation thereof, as would be recognized by one skilled in the
art to carry out the recited functions.) Software and firmware
can be stored on computer-readable media. Some other pro-
cesses can be implemented using analog circuitry, as 1s well
known to one of ordinary skill in the art. Additionally,
memory or other storage, as well as communication compo-
nents, may be employed 1n embodiments of the invention.

FIG. 4 illustrates a typical computing system 70 that may
be employed to implement processing functionality in
embodiments of the mmvention such as the server or user
mobile device. Computing systems of this type may be used
in clients (the user mobile device) and the server (host), for
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example. Those skilled 1n the relevant art will also recognize
how to implement the invention using other computer sys-
tems or architectures. Computing system 70 may represent,
for example, a desktop, laptop or notebook computer, hand-
held computing device (PDA, cell phone, palmtop, etc.),
mainframe, server, client, or any other type of special or
general purpose computing device as may be desirable or
appropriate for a given application or environment. Comput-
ing system 70 can include one or more processors, such as a
processor 74. Processor 74 can be implemented using a gen-
eral or special purpose processing engine such as, for
example, a microprocessor, microcontroller or other control
logic. In this example, processor 74 1s connected to a bus 72
or other communication medium.

Computing system 70 can also include a main memory 78,
such as random access memory (RAM) or other dynamic
memory, for storing information and instructions to be
executed by processor 74. Main memory 78 also may be used
for storing temporary variables or other intermediate infor-
mation during execution of instructions to be executed by
processor 74. Computing system 70 may likewise include a
read only memory (“ROM”) or other static storage device
coupled to bus 72 for storing static information and instruc-
tions for processor 74.

The computing system 70 may also include information
storage system 71, which may include, for example, a media
drive 72 and a removable storage mterface 80. The media
drive 72 may include a drive or other mechanism to support
fixed or removable storage media, such as a hard disk drive, a
floppy disk drive, a magnetic tape drive, an optical disk drive,
a CD or DVD drnive (R or RW), or other removable or fixed
media drive. Storage media 78, may include, for example, a
hard disk, floppy disk, magnetic tape, optical disk, CD or
DVD, or other fixed or removable medium that is read by and
written to by media drive 72. As these examples 1llustrate, the
storage media 78 may include a computer-readable storage
medium having stored therein particular computer software
or data.

In alternative embodiments, information storage system 71
may include other similar components for allowing computer
programs or other instructions or data to be loaded 1nto com-
puting system 70. Such components may include, for
example, a removable storage unit 82 and an interface 80,
such as a program cartridge and cartridge interface, a remov-
able memory (for example, a flash memory or other remov-
able memory module) and memory slot, and other removable
storage units 82 and interfaces 80 that allow soitware and data
to be transierred from the removable storage unit 78 to com-
puting system 70.

Computing system 70 can also include a communications
interface 86. Communications interface 86 can be used to
allow software and data to be transferred between computing
system 70 and external devices. Examples of communica-
tions interface 86 can include a modem, a network interface
(such as an Ethemet or other NIC card), a communications
port (such as for example, a USB port), a PCMCIA slot and
card, etc. Software and data transferred via communications
interface 86 are 1n the form of signals which can be electronic,
clectromagnetic, optical or other signals capable of being
received by communications interface 86. These signals are
provided to communications interface 86 via a channel 88.
This channel 88 may carry signals and may be implemented
using a wireless medium, wire or cable, fiber optics, or other
communications medium. Some examples ol a channel
include a phone line, a cellular phone link, an RF link, a
network interface, a local or wide area network, and other
communications channels.
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In this disclosure, the terms “computer program product,”
“computer-readable medium” and the like may be used gen-
crally to refer to media such as, for example, memory 78,
storage device 78, or storage unit 82. These and other forms of
computer-readable media may be involved 1n storing one or
more 1nstructions for use by processor 74, to cause the pro-
cessor to perform specified operations. Such instructions,
generally referred to as “computer program code” (which
may be grouped in the form of computer programs or other
groupings ), when executed, enable the computing system 70
to perform features or functions of embodiments of the
present invention. Note that the code may directly cause the
processor to perform specified operations, be compiled to do
so, and/or be combined with other software, hardware, and/or
firmware elements (e.g., libraries for performing standard
functions) to do so.

In an embodiment where the elements are implemented
using soltware, the software may be stored in a computer-
readable medium and loaded into computing system 70 using,
for example, removable storage drive 84, drive 72 or commu-
nications interface 86. The control logic (in this example,
soltware 1nstructions or computer program code), when
executed by the processor 74, causes the processor 74 to
perform the functions of the invention as described herein.

It will be appreciated that, for clarity purposes, the above
description has described embodiments of the imnvention with
reference to different functional units and processors. How-
ever, 1t will be apparent that any suitable distribution of func-
tionality between different functional units, processors or
domains may be used without detracting from the invention.
For example, functionality illustrated to be performed by
separate processors or controllers may be performed by the
same processor or controller. Hence, references to specific
functional units are only to be seen as references to suitable
means for providing the described functionality, rather than
indicative of a strict logical or physical structure or organiza-
tion.

Although the present invention has been described 1n con-
nection with some embodiments, 1t 1s not intended to be
limited to the specific form set forth herein. Rather, the scope
of the present invention 1s limited only by the claims. Addi-
tionally, although a feature may appear to be described in
connection with particular embodiments, one skilled 1n the art
would recognize that various features of the described
embodiments may be combined 1n accordance with the inven-
tion.

Moreover, 1t will be appreciated that various modifications
and alterations may be made by those skilled 1n the art without
departing from the spirit and scope of the invention. The
invention 1s not to be limited by the foregoing illustrative
details, but 1s to be defined according to the claims.

Although only certain exemplary embodiments have been
described 1n detail above, those skilled 1n the art will readily
appreciate that many modifications are possible 1n the exem-
plary embodiments without materially departing from the
novel teachings and advantages of this invention. Accord-
ingly, all such modifications are itended to be included
within the scope of this invention as defined by the appended
claims.

The mvention claimed 1s:

1. A method comprising;:

capturing, by a mobile computing device, an 1mage of a
location, the mobile computing device includes at least
one of an email client and a web browser;

storing the captured 1mage 1n a first computer readable
storage medium 1n the mobile computing device;
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transmitting to a host computer, by the mobile computing
device, the stored image via a wireless link that 1s one of
a cellular telephone connection or Internet connection;

receiving from the host computer, by the mobile computing
device via the wireless link, location information relat-
ing to the location;
storing, by the mobile computing device, the received loca-
tion information in the mobile computing device; and

displaying, by the mobile computing device, the stored
location information to a user, wherein the Internet con-
nection 1cludes transmitting the image by one of an
email or HI'TP protocol, wherein the email 1s transmiut-
ted by the email client and the HTTP protocol 1s trans-
mitted by the web browser.

2. The method of claim 1, wherein the mobile computing
device 1s selected from a group of device types consisting of
a mobile telephone, Smart phone, personal digital assistant,
and portable computer.

3. The method of claim 1, wherein a camera of the mobile
computing device takes a plurality of images of the location,
and the plurality of 1images are stored and transmitted.

4. The method of claim 1, wherein the location information
includes a map or text.

5. The method of claim 1, wherein the location information
1s provided on a display at the mobile computing device.

6. A non-transitory computer readable storage medium
storing a set ol computer code instructions for execution by a
processor, the computer code instructions comprising:

capturing, by the processor, an 1mage of a location;

storing, by the processor, the captured image;

transmitting to a host computer, by the processor, the stored
image via a wireless link that 1s one of a cellular tele-
phone connection or Internet connection;

receiving from the host computer, by the processor via the

wireless link, location information relating to the loca-
tion;

storing, by the processor, the received location informa-

tion; and

displaying, by the processor, the stored location informa-

tion to a user,

wherein, the computer readable storage medium includes

at least one of an email client and a web browser and the
Internet connection includes transmitting the captured
image by one of an email or HT'TP protocol, wherein the
email 1s transmitted by the email client and the HTTP
protocol 1s transmitted by the web browser.

7. A method comprising;

receiving, at a server computer from a remote computing

device via a wireless link, an 1image of a location, the
remote computing device includes at least one of an
email client and a web browser and the wireless link 1s
one of a cellular telephone connection or Internet con-
nection;

storing, by the server computer, the received image;

enabling, by the server computer via a network, accessto a

collection of 1mages, at least one of the images 1n the
collection having a tag denoting a location associated
with the 1image, the collection of 1images being stored on
a computer readable medium;

searching, by the server computer, the collection to match

the stored 1mage to at least one 1image 1n the collection;
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extracting, by the server computer, a tag associated with the
matched image; and

transmitting, by the server computer via the wireless link,

the extracted tag to the remote computing device,
wherein the Internet connection includes transmitting,
the 1mage by one of an email or HI'TP protocol, the
email 1s transmitted by the email client and the HTTP
protocol 1s transmitted by the web browser.

8. The method of claim 7, wherein the remote computing,

device 1s selected from a group of device types consisting of
a mobile telephone, Smart phone, personal digital assistant,
and portable computer.

9. The method of claim 7, wherein the server computer

receives, from the remote computing device, a plurality of
images of the location.

10. The method of claim 7, wherein the location informa-

tion includes a map or text.

11. A mobile computing device comprising:

a camera which captures an 1mage;

a processor coupled to the camera and storing the captured
image 1n a computer readable storage medium coupled
to the processor, the computer readable storage medium
includes at least one of an email client and a web
browser:;

a port coupled to the processor for transmitting the stored
image to a host computer via a wireless link that 1s one of
a cellular telephone connection or Internet connection,
wherein the Internet connection includes transmitting
the stored 1image by one of an email or HI'TP protocol
and the email 1s transmitted by the email client and the
HTTP protocol is transmitted by the web browser;

the port recerving location information from the host com-
puter relating to the location;

the computer readable storage medium coupled to the port
for storing the received location information; and

a display coupled to the processor and displaying the stored
recerved location information,

wherein the processor displays on the display a user control
interface for capturing the 1mage and transmitting it.

12. A server computer comprising:

a port for receiving, from a remote computing device via a
wireless link, an 1mage of a location, the remote com-
puting device includes at least one of an email client and
a web browser;

a computer readable storage medium coupled to the port
for storing the recerved image; and

a processor for enabling access to a collection of 1mages
having tags, at least one of the tags denoting a location
associated with the image,

the processor coupled to the port and for searching the
collection to match the stored image to at least one 1mage
in the collection and for extracting a tag associated with
the matched image, wherein the processor transmits, via
the port, the extracted tag to the remote computing
device, the wireless link that 1s one of a cellular tele-
phone connection or Internet connection, wherein the
Internet connection includes transmitting the stored
image by one of an email or HI'TP protocol and the
email 1s transmitted by the email client and the HITP
protocol 1s transmitted by the web browser.
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